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DATE Jaauary 21, 1971 


SUBJECT Computer Course & School 

Mr* R. L* Jepseo. 

Mr* R* D* Pilcher 
TO Mr* R* D* Kelly 
Mr* G* R* Frimann 
Mr* R* E* Praeuner 
Mr* T. C. Losh/^"' 

Mr. L* G* Gillis 


You are scheduled for a four week SIL 810A CcMputer Malnteuauoe 
School begiaalug April 26th, 1971 at Station No* 106, Beatrice, Nebraska. 

Ihis School assumes that you already have a basic understanding of Ccmputer 
operation, C<aaputer programming, and logic circuits as covered in the Computer 
Course lessons \diich you have received and the attached 8 Lesson book on binaa^ 
logic* You should complete Computer Cotirse Lessons and the attached binary 
book prior to the School* With an understanding of these Lessons the Computer 
School will not be diffic\ilt; without this information the School will be 
exteemely difficult* If you have any problems or require assistance under¬ 
standing these Lessons or parts of these Lessons, please let me know* The 
Lessons contain a considerable amount of information, much of idiich is not the 
easiest to understand, so don't be afraid to ask for help* 

The attached Binary Logic Book, Chapter 3, goes into Boolean Algebra 
in considerable detail. It is not necessary to be able to design circuits via 
Boolean Algebra but you should understand basic Boolean terminology and operations. 
Ihe attached write-up on Boolean Algebra will assist you in understanding the 
subject and in completing the BiJiary Logic Book Lessons* 

Copies of Computer Course Lessons 1 throu^ 4 are also attached to 
Mr* G* R. Frimann and Mr. L. G* Gillis's copy of this Mmo since tbey were not 
included in the original distribution of the Compute Course. 


MJF/gr 

cc: Mr* C* 1. Upson 
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COURSE TURB I NE„COMTROIP RE P ARED BY 
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THEORY OF 
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FOR 
THE 810A 
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OPERATION 


REVIEW 
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PART 1 
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THEORY 

OF 


OPER/\TION 


PART 2 


TROUBLESHOOTING 


LuRB 


LAB 
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R IM D a ij gh e r tv 
4/21/72 







810A 

I/O UNIT 
THEORY 
OF 

OPERATION 


1 

_ 

ASR-33 1 

i 

DIGITAL 

THEORY OF i 

INPUT/OUTPUT 

OPEimTION 

UNIT 


THEORY 


OF 

1 PAPER TAPE 

READER 

THEORY OF 

1 OPERATION 

OPERATION 1 



MULTIPLEXER 
THEORY 

OF OPERATION 

DATA 

COMiMUN ICA T10 NS 
THEORY OF 

OPERATION 


POWER 

SUPPLIES 

POWER FAILSAFE 
AUTO START 
THEORY OF 
OPERATION 


TROUBLESHOOTING TROUBLESHOOTING 


TROUBLESHOOTING 


TROUBLESHOOTING 


REVIEW 

TEST 

CRITIQUE 


COURSE NGP TIJ .RBJNE„C.QNTRogR EPARED BY J.. H. Paughe 

5YSTEM ■ -- -.- - 

WEEK 4 DATE 4/21/7? 





FRONT 


1„ 

2. 

Control Panel 

Power Supplies 

1F3 

1. 

BPC 


2. 

BTC/CGP's 


3„ 

Memory Module # 2 


4. 

Priority Interrupts 


5 . 

I/O, BTC, & PI Connectors 1R2 

1, 

Mainframe 


2, 

Priority Interrupts 

(2 Modules) 

3„ 

Auto Restart 


4. 

60Hz Clock 


5. 

VBR 


6. 

Parity 


7. 

Program Protect 


8. 

BPC 


9. 

Memory Module # 1 




IRI 1 


REAR 



FRONT 


i 2F3 

1 

j 2R2 1 

1. 

Memory Module # 3 


2, 

Memory Module # 4 


3 . 

Priority Interrupts 


■ 


2Rl 1 


REAR 


1st Cabine 


2nd Cabinet 


810A PHYSICAL LAYOUT 
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810A/B SOFTWARE COURSE 



INSTRUCTION SET - 

NUMERIC SEQUENCE 

GUIDE 

00 

(Augmented) 

10 

DIV 

01 

LAA 

11 

BRU 

02 

LBA 

12 

SPB 

03 

STA 

13 

(Augmented) 

04 

STB 

14 

IMS 

05 

AMA 

15 

CMA. 

06 

SMA 

16 

AMB 

07 

MPY 

17 

(Augmented) 







• « e • « 

00-”00 

HLT 

00-17 

FLA 

00-36 

LOB 

00-01 

RNA 

00-20 

ASC 

00-37 

ovs 

00-02 

NEG 

00-21 

SAS 

00-40 

TBP 

00-03 

CLiA 

00-22 

SAZ 

00-41 

TPB 

00-04 

TBA 

00-23 

SAN 

00-42 

TBV 

00-05 

TAB 

00-24 

SAP 

00-43 

TVS' 

00-06 

lAB 

00-25 

SOF 

00-44 

STX 

00-07 

CSB 

00-26 

IBS 

00-45 

LIX 

00-10 

RSA 

00-27 

ABA 

00-46 

XPX 

00-11 

LSA 

00-30 

OBA 

00-47 

XPB 

00-12 

FRA 

00-31 

LCS 

00-50 

SXB 

00-13 

F'LJj' 

00-32 

SNO 

00-51 

IXS 

00-14 

FRL 

00-33 

NOP 

00-52 

TAX 

00-15 

RSL 

00-34 

CNS 

00-53 

TXA 

00-16 

LSL 

00-35 

TO I 

00-54 

RTX 








13-4 

SNS 

1700 

AOP 

130600 

PIE 

1702 

AIP 

130601 

PID 

17.0IM,4 

MOP 

13,0IM«0 

CEU 

17.0IM,6 

MIP 

13.0IM.2 

TEU 
















AlEEc- 

.:7 (T-! 

/l <.- 4.' ■ 

A,'/ 

A, y' ..■■ A/ , ,' . ' ■ 

>,‘-rj '/-• ’^-‘K’ 

- # 





,.,4. i'‘> ' 

V..' fiA-'iY 

' A? r", ■ 

■ /■: PpA 7'7 

'-,-■/ £\'YY^"‘T 


/ > /^.' ^ 

7>/A 

B /•■7'^/.'A'W.y7 >7-7' - 

A-'; ^JP' 'A / 7 


A- 7>v P £ 

-y r7-''' 

A: ' ,- Y -'7 ; .,- 

7:-. 


Ay£C 

P' Y 



~Th 'S 

O (, /'< 

7 ,. a.-.,. V' ■; 

; .'7 -y /yJ . 


~i hiY 

T 77 

7 /A(iA -TPYl ' 

;■ : . .7 •y/r;) //(./ 


E- yAjP'j'7~c '^'"5 . 

<:>/M/i ccj^ jYs/^cT /'^PMGjRV rpofA A /fccYyt^iJ- 

L''*& ISTO^,: 

7a/£ ’T' ' a 

C'!i^ aJ 7“ T'*'' '^>.' 7 /- ■ 

/-"/ T 'iT/^a) ••■'■’ ■ ' A. 


r" '/7 


'A' 

Ai /ir f' 


'P A'£c 


A> 7 ■'•■7 







































/wsr£ 


£ff£crive Aji£i\S-: 














_ (A//- A/ 

C /\ 


/^,>^_ 94” 


-K'f'r' 


: f"- ■■' V 


/ / I D O .O 


.7..,. i-.. J'’ 


'‘.'/■lAr-'/ T-^J:rcA-‘ 

.0-/-1 





p K i p 

r* / ^ » 


5 C a/ 


S/6 A/ 


Aha aJ 


C> 


A o- 


;' .A ^:t; A'-<'/ P 

‘ '■ •- ■' ■' A c'/i 7’AA 


? YVP .'■’ A 7) y.£ c ; 7 y / " 

Lf^rcH » 

C'l/cfi fC^yj f'lT = ?/.-: 

oiy£,,yv-yo yj ^:" ££'■•■ ^A 


'./ ’" ,••• /V y'.O 

• ■- -/ — o 


A/=1 A7Pi C /'£pG^/4A'? I 
/ ? -^ 7 Ai 


jy 0'-/fl<ri\AJ 


B /<? 6^ 


C c ,■'■ ■■ 

V" ‘p ' s/ 







S/VC 




{Iitr Cv^pr y-'^ 


B -' i*- ^ 


Zl’f) 

i‘‘ r K V ) 


fi 


{ \ -^ : i '-y } : i - :- 


2 f\ joToT T~) -,:■ / 

/ /Vn.s /Z r O 


GcT iV OV V^P>p/A/S -51' '••■--f' R P 

Gcr fitfp Lp^V/UG CaJ-V-^. ■ </ ^1 ■- 


/ 


OCj-?C, 


O G i'- c \ o C 


-JS C-r ,«Jr - 


^fiLLOlAJC ('•' /■'''''''' I • 








































2'4.. .. 7 .. TOM A} 0/-f lAjraTMUPT, Ai:C.r/.'-T- A}€’r-/VC 

00z3£’^.^ ... /s RcztT /TT’ -i /S" 

. iZXe.C.uTE.'D, 



0-7 / - / c 


^.KiV _0(TAy)f^/.Aj/-}T/f^'J Jorr o f.mT' t, 

.. . .. , tL. L.-^TLttD P 

r' . . _ 








































































































SEL, PROGRAM LIBRARY 

PROGRAM DESCRIPTION 

' Pafie 1 of 2 : Catalog No, 303001A 

IDENTIFICATION: ■ Mainframe Exerciser (MFE) 

AUTHOR: SEL 

.4CGEPTED; 1 3 January 1 967 

PURPOSE: A fast no-loop program designed to use each of the 

mainframe instructions in such a way that if a Halt 
occurs, the operator can tell from the program 
listing which instruction is malfunctioning. 

SOURCE PROGRAM 

LA.NGUAGE: MNEMBLER - 810A 


COMPUTER 

CONFIGURATION; 

STORAGE: 

SUBROUTINES 

REQUIRED: 


TIMING 

USE: . 


Standard SEL 81 OA 

ZOOOo to 2303_ 3000o to 302L - Not Relocatable 
8 8 o 8 

8iOA Mainframe Diagnostic Loading Procedure 

Approx. 1 ms/cycle 

Start at location ZOOOg, the program will run until 
halted manually. If a halt occurs consult the listing 
or halt log using the P-Counter location to find the 
instruction that failed. 

HALT LOG FOR MAINFRAME EXERCISER 


P-Counter Location 

Instruction in Error 

2Q06g 

AMA, SOF 

ZOllg 

AMA 

ZOZOg 

AMB SOF 

2023g 

AMB 

2030g 

LSL 

2 0 34g 

RSA, SMA 

20418 

FLL 







2044g 

FLL 


zosig 

FRA 


2053g 

FRA 


206 lg 

LSA 


206 5g 

LSA 


2071g 

CLA 


21 02 g 

FRL 


21063 , ZlOTg 

CJvtA 


2iI2g, 2114g 

CMA 


2117g, 2120g 

CMA 


21258, 21278, 

STB 


21343 

ABA 


2141 g 

OBA 


2153g 

NEC. 

CNS, SMA 

2157g, 2l60g 

SAS 


2 1 6 3g, 216 5g 

SAS 


znog, 2171g. 

SAS 


ZZOOg 

FLA, 

SMA 

221 6g 

RSL. 

FRA, RNA, 


CLA. 

lAB, ASC 

2222g 

SNO 


2225g 

SNO 


22328 

LOB 


22368 

SMA 


2241 g 

IBS 


225 I 0 , 2254_ 

MPY 


22628 ® 

A4PY, 

SMA 

2267g 

AlvIA, 

SMA, TEA 

SOOSg 

BRU Indirect 

3013g 

SOF 


3016g 

SOF 



METHOD: N/A 







Gatalcg Mo^ 303001 


__POJL 

0002 

0003 

_^D0_0.0lj_., 

obooo 

oouou 

u J 0 U 0 0 0 0 

ODUUOOOO 

OOUUUOOO 

<2- 

HA 1 M 

REL 

F K A ^ ^ 

ExeRCISfcR REV 0 




OOOPOiOO 

00300200 

000^ 

52jo6 

/000£;000 


0 R 0 

’2303 





00000400 

U005 

02 JOU 

ij '3 J U *J J U Q 








00000500 

U006 

02000 

j 2 1U 2 2 7 1 

STA9 

L B A 

TcS2 

L2A0 ALL ONES IH B 




00000600 

0007 

02001 

01102275 


L A A 

T= 5 6 

LOAu SEVENS In A 




00000700 

U008 

02 0 02 

0 51 (J <12 7 7 


AM A 

T c 1 0 

AOD 1 TO A ' 




00000800 

_0009 

02U03 

0 0 J 0 J 0 2 5 


3 0 F’ 


0 V E K F L F W 




00000900 

OO^IO 

02 004 

111 0 0 0 6 


d R J 


YcSs GZ 0N 




00001000 

0011 

U2O05. 

J 0 0 U 0 0 U 0 


hot 


NO, HALT 




QOOOllOO 

0012 

02006 

0 3 0 U J 0 2 0 


A S U 


CHAr^GE SIGN 0F A 




00001200 

0 013 

.02007 

6 J u 0 0 0 2 2 


SAZ 


IS A ZERO 




00001300 

Q014 

0 2 01U 

0 0 U U J 0 0 0 


HOT 


NO, halt 




00001400 

0015 

02011 

01102271 


LA A 

TtS2 

YES, REPEAT TEST FOR. B 




00001500 

0 016 

02ul2 

u 21 0 2 2 /' 5 


lba 

T c 3 6 





00001600 

0017 

0 2 013 

16102277 


A M 2 

T c: 1 3 





00001700 

U0l8 

02014 

0 0 0 U U U 0 4 


T 3 A 






00001800 

0019 

0 2 015 

O3UOu025 


S7F' 






00001900 

0020 

02 016 

1110’ 2 3 2 Q 


dR'j 

ft + 2 





000Q2G0G 

U021 

0201 7 

J 0 0 0 U 0 0 0 


HLT 






00002100 

0022 

0 2 0 2 0 

J 3 0 U u 0 2 0 


A .S 0 






00002200 

00 2 3 

0 2 0 21. 

■J 0 J 0 0 3 2 2 


SAZ 






00002300 

0024 

02u22 

■J 0 0 0 0 0 U 0 ■ 


HLT 






00002400 

0025 

02023 

u2i0227i 


L3 A 

Tt32 

all fnes in B 




00002500 

0026 

0 2 U 2 4 

0 110 2 / 7 


L A A 

T = 1 J 

ONE IN A 




0 0 0 0 2 6 C 0 

..__.002 7 

02 j 2 z > 

u 3 u U X 7 X 6 


LS_ 

15 

SHIFT left 15 PLACE 




00002700 

00 2 6 

0 2 0 2 0 

■J J u 0 0 0 2 3 


S A 


SHIFT OK 




00002600 

0029 

02U2 7 

lJ 0 0 0 0 0 0 0 


HOT 


NO, HALT 




00002900 

0030 

02050 

OQoOl710 


R S A 

16 

YES, NOW SHIFT RIGHT 




00003000 

U0 31 

U sf U 3 X 

05102271 


sma 

T t 5 2 

SUBTRACT ALL. ONES 




000G3100 

0032 

02032 

’J 3 3' U 3 3 2 


SAZ 


IS A ZERO 




00003200 

0033 

02U33 

jOOUODuO 


ri L r 


NO, halt 




C00033GO 

U034 

02U34 

01102277 


L- A A 

T210 

YES, ONE !N A 




0 00 0 3 4 0') 

0036 

02036' 

U JUU1713' 


F L L 

It? 

FULL LEFT LOGICAL SHIFT' 




000036C0 

U 0 / 

0203/ 

J 0 0 0 0 0 2 3 


S Ai\j 


SHIFT 3K 




00003700 

003 8 

Q 2 U 4 0 

jouuuOuo 


HLT 


Nd, HALT 




00003800 










. '*•-© 



oo. 


_■ Catalog ..393001.4 


y05f 
y04 0 _ 
9041 
0042 

02041 u-jobirdod" 
_52M2._00110UO.2 3 _ 
02043 UOQOUQOO 
02044 uDu'Jl/12 

I Ad 
. .... S.AiM 

hlT ■ 
F 9 A 

15 

YcS. CHECK S 

full right shift 


, 00003900 
00004000 
00004100 

00004200 

004 3 
9044 
004 5 
0046 
0047 
UO4 0 

U2U4 5 (JDOU'J007 
02U4o J5lUti27D 
02047 

_J 2315 y_J 0 0 0 U 0 J 0 
02U51 J0j()o00 6 
02052 U0U0U922 

CSd 

A 0 A 

S A 2 

H L T 

i A a 

S A Z 

Tt?l 

SlUM @F d 

AUD ZERkJ T0 A 

IS A Z=H^ 

No, halt 

YES 

IS B ZER0 


OOOQ430U 

00004400 

00034500 

00034600 

00004700 

00004800 

0049 

02053 J'JOUUOUO 

riLT 


NO. halt 


00004900 

U050 

J2054 U11U22/7 

L A A 

TclQ 

YES, ONE IN A 


00005000 

0051 

02U55 021U2271 

L G A 

TES2 

all 0iMES IN Q 


00005100 

_.0.05_2__. 

_0.2. y 5j)_0 0 0 01711 

_ LSA 

15 

SHIFT LfcFT arithmetic 


00005200 

U053 

02057 U00UU022 

SAZ 


IS A ZER3 


00005300 

0054 

02060 oO'JOjOuO 

HLT 


N0 


00035400 

005 5 

02051 J 1102275 

A A 

T c S 6 

SEVENS IN A 


003055 DO 

0055 

02U52 UCU01711 

L S A 

l5 



00005500 

0057 

02U63 0300u022 

SAZ 




00005700 

_Q05B 02 0 64 000 U 0 3_ 

riLT 




0DQC5500 

00 5 9 

02U65 01102271 

L A A 

TtS2 

all 0NES IN A 


00005900 

i.'C60 

02066 03000303 

CL A 


DOES clear a work 


0 0 3 0 0 0 0 

JObl 

02067 03000322 

SAZ 




00006100 

_0062... 

0 2 U 7 0 u J 0 0 0 0 L’ 0 

hL T 




0C0Q62C0 

j C 6 w 

02 0 71 00U0.J03 3 





00006300 

_00.6 4_ 

..,0.2.y7;2_ociu.0o06 3_ 

iVZH 




00006900 

00 6 5 

0207^ 01102271 

la A 

TfcS2 

0 N E S 


00006500 

0 06 6 

02074 u2132273 

L 0 A 

TtS4 

AuT , B I TS .1 N B 


00006600 

0067 

02U7p 0000171^ 

FRl 

1 5 

R 0 T A T fc 


00006700 

_00.6B_ 

_J12jJJ 5 030 0 0004 

TSA 




00006600 

0069 

02U77 U61fj£;27l 

SH A 

T6S2 



00006900 

0070 

„0 2.1 Ou__J^ 00222 

SAZ 




00007000 

0071 

021G1 OOOOuOoO 

riLT 




OC007100 

0 0 7 2 

_U.2_l.Q. 2 u 11 u £: 2 '! 0 

L A A 


7ER0 1. N A 


00 0 3 9 2 r;-. 0 

0073 

U2105 15102277 

CM A 

TclO 

CSHPaRE ZEP2 T'Z 0NE 


- ' 00007303 


u £. .i u 5 J j U 0 U 0 C' j 

hL r 




00007500 

c._ 007&. 

X; 2^1 J 0.0 0 0 u 0 3 0 0 - 

rlLT. . 


. N0 


00057600. 

,3^ y077 

G2i07 J1102277 

L A A 

TfclO 

0NE IW A ■ 


000077Q0 


.. . 


_ _ 










Pa ga—1 -of - 7-- .. ■ -1 


0001 OOOQU U OUU UOQO *_H A] FK A i^iE.. EXEHC I S.0R 


0002 00000 OOOUOOOO 
0003 OOOQU OOOUUOOO 
0004 “ 02000 70002000 
U005 02U00 UOUUJOUO 


/ 


0006 02U00 J21U2271' STAR 

0007 02001 01102275 


0008 02002 051U2277 
0009 Q2U03 00000025 
0010 0200^ 11102006 
0011 02005 uOUOUOOO 


0012 02006 000UUU20 


REL 
0 R 0 

lba 

LAA 
A M a" 
S3F 
-rrRrr 
ML T 
aSo 


EEo'tEEE-Z/j 


« 2000 


TtS2 
T c S 5 
TEIO 


L0AD ALL 0isS£S ! iM 
L0AU SEVENS In A. 
ADD 1 T0 A 
OVERFLOW 

Tg-gr-g ^ 0N ^ _ _ 

NO. HALT 
CHANGE SIGN 0F A 


'^'Br ^ 0.(2 0 0 
AU(t. 


talcgl ,No» - 3 0 3 0 01 


00000100 - 

00000200 

"ooooo^W 

00000500 

00000600- 

0000_0700_ 

00000600 

00000900 

00001000 

00001100 

000^01200 



0013 

02007 

U0U00022 

SA2 


IS A _ ZER0 

00001300 


OOIA 

0201U 

0 D 0 U 0 0 0 0 

HLT 


NO. HALT 

00001400 


0015 

02011 

01102271 

LA A 

TtS2 

YES. REPEAT TEST F0R. 6 

00001500 


0016 

02012 

02102275 

lba 

T13 6 


00001600 


0017 

02013 

16102277 

AMd 

T c 10 


00001700 


UCl8 

02014 

00000004 

TBA 



00001800 


0019 

02015 

00UUU025 

SOF 



00001900 


0020 

02016 

11102020 

d R U 

•s- + 2 


00002000 


0021 

0 2 017 

OOUUUOOO 

HLT 



00002100 


0022 

020 20 

uOL'UU020 

asc 



00002200 


0023 

02021 

0 0 0 U 0 0 2 2 

S A Z 


* 

00002300 


0024 

02u22 

0 0 U U U 0 U 0 

MLT 



00002400 


0025 

02023 

U21U2271 

LBA 

TeS2 

all fnes in b 

00002500 


0026 

02024 

0110^27? 

laa 

T110 

ONE IN A 

00002600 


0027 

02l)2d 

OOUU.1716 

LSl 


SHIFT left 15 PLA.CE 

00002700 


0026 

0202O 

03000023 

ban 


SHIFT OK 

00002800 


0029 

02027 

0 0 0 0 0 0 U 0 

hl't 


NO, halt 

00002900 


OOoO 

0 2 0 3 0 

00001/10 

RSA 

15 

YES, NON SHIFT RIGHT 

00003000 


0031 

02031 

06102271 

SMA 

T E 3 2 

SUBTRACT ALL, 0NbS 

00003100 


0 0 3 2 

02 0 3 2 

uO000022 

SAZ 


IS A Z E H 0 

00003200 


0033 

02033 

■jO 000 000 

HLT 


NO, HALT 

00003300 


0034 

02034 

U1X D 2 7 7 

lA A 

TtlU 

YES, 0Nt IM A 

00003400 


0035 

U2035 

02102277 

L B A 

TEIO 

0 N E I N y 

00003500 

Cix^ 

0 0 3 6 

0 2 0 3 6 

U 0 0 U1 7 13 

F L L 

15 

full left L0GICAL SHIFT' 

00003600 


0037 

0203/ 

0 0 0 U U U 2 3 

3 An 


SHIFT 0K 

00003700 

Lj^ 

003 3 

02040 

J 0 U 0 0 0 U 0 

HLT 


NO, halt 

00003600 
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' Catalog i4o. ..Bp3001/ 

— 

U039 

02041 

00000006 

' lAd " 


YtS. CHECK 8 


■ 00003900' 


U04Q. 

02042 

00000023 

SAN 




0000400.0 


00 41 

02043 

JOOUJOQO 

hlt ■ 




00004100 


0042 

02 0 4 4 

UOOUl/12 

FRA 

15 

FULL RIGHT SHIFT 


■ 00004200 


0043 

0 2 0 4 5 

000UO007 7 

CSB 


COPY SIGN 0F d 


■ 00004300 


00 4 4 

0 2 U 4 o 

05lU£i270 

AMA 

TtSl 

AUD ZERO T3 A 


- 00004400 


0045 

02047 

00000022 

S A Z 


IS A ZERO 


00004500 


0046 

02050 

UOOQUOOO 

HLT 


NO, halt 


- ' p0004'600.,. 


0047 

02051 

00000006 

I Ad 


YES 


00004700 


0048 

02052 

00000022 

■ S A Z 


IS B 2ER0 


'■ '0000^800 


0049 

0 2 0 5 3 

OUUOUOOO 

HLT 


N0, halt 


00004900 


0050 

0 2 0 5 4 

U11U2277 

laa 

TEIO 

YESj 0NE IN A 


' 00..0050.00 


0051 

02U55 

02102271 

lba 

TES2 

ALL 0NES IN 8 


00005100 


0052 

02056 

00001711 

LSA 

15 

SHIFT LEFT ARITHMETIC 


00005200,^ 


0 05 3 

02057 

U Q 0 0 U 0 2 2 

S AZ 


IS A ZER0 


.00005300 


0054 

0 2 0 6 0 

UOOOOODO 

HLT 


N0 


00005400 


0055 

0 2 0 61 

01102275 

laa 

TcSB 

SEV^ENS IM A 


0.0005500 


0056 

02062 

U0UU1711 

LSA 

15 

■ 


■00005600 


0057 

02063 

00U0U022 

SAZ 




00005700 


0 05 8 

02 064 

OOOOUOOO 

HLT 




,■ __0.fi00.5 6 00__ 


0059 

02065 

01102271 

LA A 

TbS2 

ALL ONES IN A 


0000590Q 


00 60 

02066 

0QU0U003 

L L A 


D0ES CLEAR A WORK 


00006000 


0061 

0 2 J 6 7 

U00UU022 

SAZ 




: 0-0006100 


0062 

02070 

OOOUUDoO 

HLT 




00006200 


0 06 3 

02071 

iJ0UOuO33 

HOP 




00006300 


0064 

„,_D2.UZ2„ 

0000OQ33 

HOP. 




0000.6 4.0 0 


0 0 65 

02073 

01102271 

laa 

TtS2 

ONES 


00006500 


0066 

0 2 0 7^ 

02102273 

lba 

TbS4 

AuT. BITS IN B 


00006600 


0067 

0207:3 

00001714 

FRL 

15 

ROTATE 


00006700 


006 8 

0 2 0 7 6 

U 0 0 0 U 0 U 4 

T9A 




00006800 


0069 

02077 

06102271 

SMA 

TdS2 



00006900 


0070 

02100 

oOOOU3'22 

SAZ 




00007000 


0071 

0 2101 

OOOUuOOO 

HLT 




■ 00007100 


0072 

0 210 2 

u 110 2 2 7 0 

L,A A 

TfcSl 

7ER0 IN A 


00007200 

p ^ 

00 7 3 

02103 

15102277 

CM A 

T c 10 

COMPARE ZERO T0 0NE 


- 00007300 


0074 

0210.4 

„11102107 

BPU _ 


A less than M, 0K, 


.D.Q0D740Q., 


0075 

02105 

jQOOOOOO 

HLT 


N0 


00007500 

m:. 

00 7,6 

, 021.QO 

_.OO.OU.OOUO, .. 

HLT- . 


N0 


. OD0.07600 .. 


U077 

0210/ 

0 11U 2 2 7 7 

laa 

TfclQ 

0N£ IN A 


00007700 
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""uo 7 8 

_0 0 79_ 

0080 

0081 

”02110 

02111 

02ll"2 

02113 

"i'5lU<;277"' 

_o_guuuouo_ 

11102114 

0 0 0 D J 0 0 0 

CMA 

_HL J. 

B R J 
HLT 

TtlO 

a 2 

0082 

0083 

02114 

02lli> 

05102277 

15102277 

AM A 

cma 

TblO 

TblO 

00 84 
0085 

0 2116 
02117 
02120 

0 2121 

UOUOOOQO 

JJ 0 U 0 U 0 U 0 
02102271 
041O23O2 

HLT 

_HLT. 

LBa 

STB 


0086 

0087 

TbS2 

LOCI 

0088 

_0089 

0090 

_0091 

0 0 9 2 
0093 

02122 

02123 

02124 

02125 

02126 

02127 

U00UU006 

_151U2302_ 

0 0 0 0 0 0 U 0 
_11102127 
oOOOOOQO 
U1102272 

1 Arf 
CMA 

HLT 
8RU 
■ HLT 
LAA 

»-s- 2 

TtS3 

0094 

02130 

62102273 

L 3 A 

TES4 

0095 

0 2131 

00000027 

AB A 


0096 

02132 

00000022 

SA2 


0097 

02133 

OOOOUOOO 

HLT 


009 6 

02134 

01102272 

LA A 

T&S3 

0099 

02135 

0 0 J 0 0 0 3 0 

0 8 A 


0100 

02l3o 

U6102271 

SMA 

TcS2 

0101 

02137 

00000022 

SAZ 



0102 

02140 

OOOOuOOO 

H L T 


0105 

02141 

01102270 

laa 

TESl 

0104 

02142 

03102303 

5TA 

L0C2 

0105 

0 214 3 

14102303 

I MS 

Lo C2 

0106 

0 214 4 

0 0 0 fJ 0 0 3 3 

NOP 


0107 

0 214 5 

0 1102303 

L A A 

L0C2 

0108 

02146 

U00OUO02 

N E G 


0109 

02147 

00000034 

CNS 


0110 

02150 

0 610 2 2 7 7 

SMA 

TEiO 

0111 

0 2151 

UOOOU023 

S A I'J 


0112 

0 215 2 

0 0 0 0 J 0 0 0 

HLT 


0113 

02153 

U11U2271 

laa 

T6S2 

0114 

02154 

0 0 U 0 U U 21 

S A S 


^ 0115 

02155 

11102160 

B R U 

«■ + 3 

,-7 0116 

0 21^8 

u 0 U 0 U 0 0 0 

HLT 



ceMPARE 0NE T0 SaNE 
fM0 _ 

A = H, MKe 

2 IN A 

C0MPARE 2 Ta 1 


A IS M0HE THAN 


VUS B ST0RED PR0PERLY 

N0 

YES 

Nk5 

ALT. BITS IN A _ 

alt, bits in 6 

_AN0 A AND B 
ANDE^D CORRECTLY 
N0 

YES ’ 

0R A ■» B _ 

SUBTRACT ALL UNES 
A ZtR0 
'”Na 

ZER0 IN A 
ST0RE A 

HAKE 2ER0 A 0NE 


CHANGE T0 A MINUS 0NE 
CHANGE T0 SIGN MAGNITUDE, 
SUBTRACT 0NE 

negative sign left 

Nk3 

0 N E S I N A 
Is A Of 0R 

A IS - 
Of HALT 


00007800 
00007900 
OQ008000 
O Q0081DO 
00008200 
00008300 
00008400 
00008-500 
00008600 
00008700 
00008800 
00008900 
00009000 
00009100 
00009200 
00009300 
00009400 
00009500 
"“00009 600- 
0 00 0 9_7 00._ 
"”0000 9 800 
00009900 
OOOIDOOO 
00010_100 
■ 00010 200 "' 
0001D_300 
00010400 
00010500 
Q0010500 
00010700 
00010800 
00010900 
00011000 

■■ 00011200 
00011300 
00011400 
Q0011500 
00011600 














I 


0139 

02205 

U 0 0 0 0 0 u 3 

GLA 


014 0 

02206 

00Q0U0U6'_ 



0141 

0220/ 

J0UUU033 

_ 

N0P 


_i214_2_ 

0221U 

_U 00 00 0721]_ 

_.AS.C_„ 


0143 

02211 

UOOUUOOl 

RN A 


0144 

0 2212 

05102277 

SM A 

T fc 10 

0145 

02213 

U000U020 

ASO 


01_4 6 

__0_2 214 

^U^ODL)U02_2_ 

_SAZ_ 


0147 

0 2 215 

OOOOOOUO 

HL T 


_ C_14 8_ 

Q2216 

01102276 

_LAA_ 

TtS7 

0149 

02217 

00000032 

SN/I 


O'^^O 

Q22 2a.. 

1110 2 2 2 2 

B R L) 

■» + 2 

^ 0151 

02221 

UOUUOOUO 

HLT 


^"3 0152 

___Q„22„22_ 

^OOOy 01.16_ 

_ L^.L_ 

.1 _ 

^ 0 i 5 0 

02223 

UQ000032 

3 Ny 



„_.U 22: 2 4__,U 0 0 D.iJ..Q.O£)__ 

__ 


0155 

02225 

01102271 

L A A 

TtS2 


00013900 
0 001_40 0_Q. 

00014100 

D0D.142DQ 

00014300 


00014400 

. ._.. _ .. _ .._D_QDi45Q0_. 

00014&00 

46314' IN A ....... ;_ 0 0014700 

00014800 

__ 0Q0l4 9m ..^ 

00015000 

_ __ __ , OOJOlSiOO . 

00015200 

.____ _nQQi5 3QD:_ 

liMES IM A AND B 00015400 
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0156 
0157 
015 8 
0159 

02226 U2102271' 
02227 OOOUUQ36 
02230 354U3UU0 
02231 OOOOUOOO 

lba 

__ 

UAG 

HIT 

T £ S 2 

CATO 

--- 

■ ■- .■ --- --^ - .- 

00015500 

■ 0Q-01.5 6Q0_ 

00015700 

00015800 

01 & 0 
0161 

02232 12302304 
02233 06102277 

R T N SP d 
SrtA 

CHAR 

Ttlp_ 

- ■ .- 


00015900 

00016000 

0162 

0163 

0154 

0165 

02234 00000022 
0223P UOOOOOUO 
02236 0Q0UOO05 
02237 00000026 

SAZ 

_H L T _ 

TAB 

IBS 

.. .. ... 

00016100 

_P0016 2_0 0_ 

00016300 

00016400 

0166 

02240 OOOOUOOO 

HLT 




00016500 

0167 

02241 OOOOUOU4 

TBA 




00016600 

0168 

02242 061U2301 

3MA 

TE12 



00016700 

0169 

02243 U00UU022 

SAZ 




00016800 

0170 

02244 02102300 

LBa 

T £ 11 

200 IMS 


00016900 

0171 

02245 07102301 

mpy 

Ttl2 

MULTIPLY 

8Y 400 ' ' • 

00017000 

0172 

02246 061022/7 

SMA 

ThlO 

SUBTRACT 

0 N £ 

00017100 

v' 7 0 

02247 00UU0022 

SAZ 




00017200 

0174 

02250 00000000 

HLT 




00017300 

0175 

_0225l__O0OOGO04 

ISA 




00017400 

0176 

02252 00000022 

. SAZ 




00017500 

0177 

02253 OOOOUOOO 

HLT 




00017600 

017 8 

02254 02102277 

lba 

r 110 

0NE IN 8 


00017700 

0179 

02255 U0UCJU117 

FLA 

1 

TW0 IN A. 


C0017800 

013 0 

02256 07102275 

HPY 

TE36 

MULTIPLY 

BY SEVENS 

00017900 

0181 

02257 06102277 

S M A 

TfclO 

SUBTRACT 

0N£ 

00018000 

0182 

02260 UO0UUO22 

SAZ 




00018100 

0163 

02251 OOOOUOOO 

HLT 




00018200 

016 4 

02262 OOUUUOU4 

T9a 




00Q1S300 

0185 

02263 05102277 

AMA 

TEIO 



00018400 

0186 

02264 06102275 

SHA 

TE36 



00018500 

018 7 

02265 00000022 

SAZ 




00018600 

GIB 8 

02266 OOOOUOOO 

HLT 




00018700 

01 B 9 

02267 11102000 

BRU 

T A 



00018800 

019 0 

02270 UOOOOOUO 

TtSl DATA 

0 



00018900 

0191 

U2271 U0177777 

TtS2 DATA 

“1 



00019000 _ 

0192 

02272 0012P252 

T£S3 DATA 

’125252 



00019100 

0193 

_0_2,2 7_3_ p 0 0 5_2J? 2 5_ 

. TES4 DATA 

'52525 


. . . , _______ 

:_0 0 019 200;,. 

^0194 

02274 oOlUudoO 

T£Sp data 

' 10 0 0 0 n 
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' Catalog No« 30_30_OiA 

0195 


000 77 7 7 7^" 


E S 6 

data" 

n'7777 

' './■ ‘ ’ 00019400- 

019 6 

' 02276 

00146314 

T 

es7 

OAT A 

'146314 

■ 00019500 

0197 

02277 

OOOUuOUl 

T 

110 

DATA 

1 

■ ' 00019600 

0198 

02300 

00000200 

T 

Ell 

DATA 

*2 00 

■0DD19700 

0199 

02301 

oouuuiao 

T 

112 

DATA 

'4 00 

0G019800 

0200 

02302 

0 0 U 0 U 0 0 0 

L 

• 

III 

^ 'If- ' ■ , 

■00019900 

0201 

02303 

UOOOuOOO 

L0C2 

IIL 


00020000 

0202 

02304 

35403003 

C 

H A K 

DAG 

RED; 

0OD201OU 

0203 

03000 

70003000 



!i3RG 

* 3000 

00,020200 

0204 • 

03U0O 

11303001 

c 

A T ^ 

B R U » 

a + 1 

00020300 

02 0 5 

03001 

354U2232 



DAG 

RTNi 

00020400 

0206 

_Q3Q02 UOQOUOQO 



KLL 


.DOQ 20.500. 

0207 

03003 

UOOUOOUO 





00020600 

02 0 8 

03003 

OOOOUOQO 


ED 



._■__ 00020700_ 

0209 

03004 

U0UUU025 



S0F 


00020800 

0210 

03005 

00000033 



n0R 


00020900 

0211 

03006 

00000003 



CLA 


00021000 

0212 

03007 

00000005 



TAB 


00021100 

U213 

0 0 U "j- 0 

U5103020 



AHA 

P S E V ' ' 

00021200 

0214 

03011 

00000025 



SOP 


00021300 

0215 

03012 

U 0 U 0 U 0 0 0 



HL T 


00021400 

0216 

03013 

15103020 



AM8 

PSEV 

00021500 

0217 

03014 

OOOUUQ25 



S0P 


00021600 

0218 

03015 

ooouoooo 



HIT 

» 

00021700 

0219 

05016 

011OO021 



la A 

3 N E 

00021800 

0220 

03017 

11303003 



B R y <5- 

RED 

.a00_21.9D0_ 

02 21 

030 20 

00077/77 

F 

* S E V 

DATA 

’77777 

00022000 

0222 

03021 

00000001 

0 ne 

DATA 

1 

00022100 

0223 

03 0 2 2 

70400000 



ENU 


00022200 


SIAM 

02000 







RTN 

02232 








. - Q'd2JS) 







TtS2 

□ 22 71 







TcS3 

02272 







Tt:S4 

02273 







TtS5^ 

02224 







TciSb 

02275 







T t: 5 7 

0227 6 






i 


0227 7 















TEll. 

T fc 1 2 

U2500 

02301 

L w C1 

Li^C2 

U23U2 

U 3 0 3 

■CHAR 

02304 

CATii) 

03000 

R t D 

03003 

PSEV 

03020 

0 N E 

U3021 














































S^-fO SERIES FULL ADDER 


SM-20 SERIES 

DEPENDENT CARRY FAST ADDER 






(DIRECT 
CARRY IN 
FROM N'3 
STAGE) 


13 (0 INPUT 


(DIRECT 
CARRY IN 

FROM N-2 


(DIRECT 
CARRY IN 


9 (AUGEND) 


8 (ADDEND) 


SM-30 SERIES 

INDEPENDErTT CAR RY FAS T A DDER 




13 {©INPUT 
FROM M-l 


STAGE) 


12 


(DIRECT 
CARRY IN 


FROM N-2 


STAGE) 


(DIRECT 
CARRY IN 
FROM N-l 
STAGS) 


10 


9 (AUGEND) 


0 (ADDEND) 



This data sheet specifies Sylvania’s Fast Adder Series of Monolithic Digital Functional Arrays designed specif¬ 
ically for implementing high speed binary adder subsystems with “anticipated carry’’, “ripple carry’’, or 
‘’serial’’ configurations. All units in the Fast Adder Series are monolithic-silicon, epitaxial, high-level Transistor- 
Transistor logic integrated circuits having excellent noise immunity, high logic swing, low power consumption, 
and extremely fast add and carry times. Each circuit in this series operates from a single 5-volt power supply 
and is available in either the 14-lead ceramic TO-85 flat pack or Sylvania’s 14-lead dual in-line ceramic plug-in 
package. Circuit descriptions and part numbers for military and industrial versions are listed below: 


Full .Adder 

Dependent Carry Fast Adder 
Independent Carry Fast Adder 
Carry Decoder 


55 C to -I 125X 
SMIO, SMll 
SM20, SM21 
SM30, SM3i 
SM40 


0‘C to • 75 C 
SM12, SM13 
SIV122, SM23 
SM32. SIV133 
SM42 




Electronics Components Group / SEMICONDUCTOR DIVISION / WOBURN, MASS. 

















































Table 3-2. Divide Algorithm 













































Diode Location Chart for Y Odd Dt^code Board AsBemi 
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I enables th 
after 'a pow 
ertain progi 
luring and after power loss. 


e computer was in the 
are obser 


'Hiis option consists of adding P. C. cards 160-100124 (L 
160-083240-002 fLoc», 25B IRI]? changing P. C, card in lo 
IRI from 8296-001 to 8296-002? and adding wire list W, L 
iRl plane. 

Drawings 824201, 824501, 829602, 160-083186, 160-083240' 


hdjusjtiTient 


extender 


I arriiature remains in the position to which it was last operated 

ifficient current of opposite polarity is applied. When the 
‘ is in the run raode, the term EEG on pin 16 is ground which 
Jl and Q4 to conduct. This current flow causes Kl to set which 
! continuity betv/een pin 12 and pin 26, 

!S of power failure may occur. A) complete loss of A. C. and 
^er dip idiich is defined as A, C. voltage being less than 
and greater than 0 Volts, 

ence of events for complete power loss: 

V'Jhen A, C. power drops to 95 Volts, P. C. card 8296 generates 
+ voltage OFF + ON pin 6. This signal at next CLll time 
generates interrupt request OFFZ and start!; 500 microsecond 
delay on P, C. 8245, The term OFFZ sets PFS interrupt on 
824201, ptJhen active F. F. on 8242 P, C. is set, the term 
AFCO+ on pin 24 goes to + voltage. This term is applied to 
160-083240 and prevents Kl from resetting. The computer enters 
the po%';er dov;n interrupt routine and performs necessary 
housekeeping functions. After 500 microsecond delay on 
P, C, 8245 times out, "turn off memory" Term 0Z0F+ is generated 
on 8245 pin 23, This signal gates off the data saver P, C, 

39-2 in each memory module (refer to 8K memor; 
liagrara 53103), The computer remains in this 
ind D, C, voltaaes dron to zero. 








2. I'Then A. C. is applied to computer^ the term ZWW+ is ■ 

immediately generated on P. C. 83240. This, inturn, generates 
ICBl thru ICB4 and Zy4+ terms. These are initial condition 
pulses that reset all critical latches, flip-flops, registers 
and force a "HALT" condition. This clearing condition exists for 
approximately 3.2 seconds. ICB2+ is applied to P. C. 83240 to 
prevent Kl armature from changing position. At the trailing 
edge of ZtJWt, a 5 microsecond pul^e (ORQT+) is produced at 
pin 26 of 83240 P. C. via pin 13i^l2 amd- Kl. This pulse 
generates an interrupt request (OFFZ) on P. C. 8245 pin 20 and 
generates a start pulse (Res+CP) on P. C. 160-083186. The 
computer enter the "run" mode, an interrupt traps to the 
pov/er up interrupt routine which restores registers and computer 
operation is resumed. 


B, Sequence of events for A. C. power Dip: 


1. Mien the A. C. voltage drops below 95 volts, the term (OFF) 
is gated to P. C, 100124 to remove the +16V supplied to 
P. Cl.83240 via Q1 and R4 on 100124. Removing +16V from the 
junction point of Cl, R6 on 83240 allows Cl to discharge 
through CR4 (CRl is ommitted on 83240-002). 


The flip-flop (PUDt) is set on P. C. 100124 by the decrease of 
tl6 Volts v/hich is caused by A. C. voltage drop. The term PUD+ 
is gated to the 83240 card to prevent Kl armature from changing 
positions due to unreliable voltage levels of AFC0+ 


2. Mnen the A, C. voltage rises above 105 volts, the term (OFF) at 
pin 14 of 100124 P. C. card goes positive allowing +16 volts 
to be applied to the junction of Cl, R6 on 83240 card which 
in turn produces Ztrw+. Refer to paragraph IV A, 2 for sequence 
of events. The ICB4+ term resets the PUD+ flip-flop and 
computer operation resumes. 


Wire 

List 83240 

A 

Remove 10G08 

09G05 

Add 

FROM 

TO 


25B04 

25B24 


25B08 

25B18 


10G26 

OSf’OS 


08F08 

25B26 


25B16 

03D24 


25B10 

25B14 


25B08 

01B15 


25B04 

2 3D16 


2 5B 13 

25B12 


FROM 

TO 

25B17 

10G08 

25B15 

05G25 

04K21 

05H25 

23A10 

25B06 

25B06 

25B20 

2 3A20 

25B21 

23A14 

09G10 

02B13 

23A08 

23A26 

25B15 


22ga. Red 
22ga, Red 




Sliorf program to verify proper operation of auto-start option 


hoc 0 

Octal Code 

Mnemonic 



50 ■ 

010053 

■ ' ■ lilA ' 53 



O ri. 

032054, . 

STA I, '54 



52^ 

110052 

■ BRU * b 




000055 

’55 



54 

001000 

*1000 



55 : 

000000 

X--X 



56 

010055- 

'55 



57 

, 030072 

STA'72 



60 

010063 ■■ 

-LAA'63 



61 

032064 

^ STA I , '64 



6 2 ■ 

110062 

BRU 



63 

000065 . 

'65 



64 

001000 . 

'1000 



65 

. 000000 

X— —X 



66 

010053 

LAA'53 



67. 

032054 

STA I, '54 



70 . 

000035 ■ 

TOI 



71 

112072 

BRU I, '72 



72 . 

GOOOOO 

3C-“X 



Program v^ill continuously type me 

ssage "turn off SlO-then 

1*1 i 11 

resume” Frequently an extra 

character will be typed 

dropp 

ing due to unreliable TTY operation. 

, this should be 

Loc, 

Octal Code 

Mnemonic 


Remarks 

100 

010140 

LAA ' 140 

Start of program 

101 

032141 

STA I, '141 



102 

010142 

LAA • 14 2 



103 

030147 

' STA'147 



104 

020143 

LBA’143 



105 

130101 

CEU 



106 

002000 

DAC 



107 

012147 

LAA I, '147 



110 

170001 

AOP 



111 

110110 

BRU *-l 

Unit 

not ready 

112 

001016 

LSL 8, 0 



113 

170001 

AOP 


* 

114 

110113 

BRU *-l 

Unit 

not ready 

115 

140147 

IMS'147 


116 

000026 

TBS 



117 

110107 

BRU'107 



120 

110100 

BRU'100 



121 ■■ 

000000 

X-~X 

Power 

down routine 

122 

030144 

STA'144 

Temp 

1 

123 

040145 

STB'145 

Temp 

2 

124 

010146 

lAA '140 


125 

032141 

STA T '141 



126 

110126 

BRU * 



127 

000000 

X — X 

Power 

up routine 

130 

010140 

LAA'140 


131 

032141 

STA I '141 





Loc / 

Octal Code 

Mnemonic 


Remarks 

132 

010144 

Ii\A ' 144 

Temp 1 

133 

020.145 

LBA'145 

Temp 2 

134 

130101 . 

CEU W, 1 



135 

002000 

DAC 



136 

000035 

TO I 



137 ' . 

■, 112121 

BRU I, '121 

Last addr„ before P, F. S. 

140 

000121 


1st 

Loc. of power down 

141 

001000 


p. : 

F. S,/Auto-start interr 

142 

000150 


Loc 

. of 1st data word 

143 ■ 

177752 


No. 

of data words 

144 

000000 


Temp 1 

145 

000000 


Temp 2 

146 

000127 


1st 

Loc. of power up 

147 

OOQOOO 


Loc 

. of current data word 

150 

106612 

DATA 

C/R 

L/F 

151 

152325 


T 

U 

15 2 

151316 


R 

N 

■| 5 3 

120317 


Sp 

0 

154 

143306 


F 

F 

155- 

120270 


Sp 

8 

156 

130660 


1 

0 

157 

120255 


Sp 


160 

152310 


T 

H 

161 

142716 


E 

N 

16 2 

120317 


Sp 

0 

163 

147255 


■ N 


164 

120320 


Sp 

P 

165 

151317 


R 

0 

166 

143722 


G 

R 

167 

140715 


A 

M 

170 

120327 


Sp 

W 

171 

144714 


1 

L 

172 

146240 


L 

Sp 

173 

151305 


R 

E 

174 

■ 151725 


S 

U 

175 

146705 


M 

E 


loc 

























































810A/B COURSE 
Worksheet 1 


List the four major units of the 810A Computer, 
a._ 


c. 


d. 


Describe the functions of the memory unit. 


Describe the functions of the control unit. 


Describe the functions of the arithmetic unit. 


Describe the functions of the input/output unit. 


How is information transferred between the four major units of the 

810A Computer? 


How are negative numbers expressed? 


Which units form the mainframe? 


How many v7ords may be stored in a memory module? 









10 . 



18 . 













I9s What is an operand? 


20. What arithmetic functions may be performed by the 810A Computer? 

a, __ 

bi ___ 

G . 

d, 

21. What logical functions may be performed by the 810A Computer? 

a. _ 

'■ b. __ 

22. tfliich bits of any instruction describe the operation code? 


'^'3. List the types of instructions. 

a . _____- 

b. _ 


d. 


; _ 

h. _ 

24. What do the XIM bits mean in instructions using the memory reference 
format? 

a. __ 

b. 







25. What is operand address indexing? 


26. What is preindexing? 


27. Vfliat is postindexing? 


28. ■^fhat is indirect addressing? 


29. 


What is address mapping? 






810A/B SOFTWARE COURSE 
Instruction Set Worksheet 2 




io Given; Instruction=050505 
(00505)=007327 

(A)=050450 


(a) 6S7777 


What will be contained in the A accumulator after 

execution of the above instruction? 


2. Given; Instruction=160606 
(00606)=177337 
(B)=000441 


(3 ) - Q.0 0 0 oO 


VJhat v;ill be contained in the B accumulator after 
execution of the above instruction? 


3o Given; lnstruction=060606 r—' i ! ! 

(00606)=177337 f a\ ^ 

(A) =050450 

What v^ill be contained in the A accumulator after 
execution of the above instruction? 


4. Given; Instruction-070707 , ^ 

(00707) =000020 4 3 "■ ^ u Oid •/ 

(A) =050450 ^ - -o '> 

(B) =000331 '1 ^ 

VJhat will be contained in the A & B accumulators after 

execution of the above instruction? 


5« Given: Instruction=103010 .1 - 0' 

Instruction®!!!!! '- ^ i 7 

(11010)=030020 
(30020) =000666- 

(A) =066600 

(B) =000000 

What will be contained in -the A & B accumulators after 
execution of the above instruction? 


6. Given: Instruction=000001 ti ■- h r h t 

(A) =066600 

(B) =066600 

7Jhat will be contained in the A accumulator after 
execution of the above instruction? 





7» Given 


s lnstructioii=0 * 1011 
Instructionf'lu645 
(00011) =124242 
(10011)=153535 



What will be contained in the A accumulator after 

execution of the above instruction? 


8. Given; Instruction=022022 
lnstruction@10646 
( 11111)=022000 
( 00022)=011111 
( 10022)=022222 
(22022)=033333 



tJhat vjill be contained in the B accumulator after 
execution of the above instruction? 


9, Given; Instruction=033033 
Instruction(i)10647 
(B)=003333 
(10033)=021111^ 

(00033)=004444 

V/here will the contents of the A accumulator be 
stored after execution of the above instruction? 


10. Given; instruction=040404 
IiistruGtion(i)10650 

Where will the contents of the B accumulator be. stored 

after execution of the above instruction? ./.hti 


11» Given; Instruction=llllll 
lRstruction@10651 

tJhat is the address of the naxc 


12. Given; Instruction=121212 
Instruction@10652 

tJhat is the address of the next 

executed? 


instruction to be executed? 

instruction to be 

3 ' ‘ 3' 'A 




Given I Instruction=141414 i 

Instruction@10653 ? ^ 

(10414) =177776. 

Wiat is the address of the next instruction to be 

executed? 


Given? Instruction=151515 ^ ,j 

Instruction@10655 ; IJ S ''i 

(10515)=065217 
(A)=047301 

Wliat is the address of the next instruction to be 

executed? 


Given? Instruction=130413 ^ „ 

Instruction(i)10660 ' O b b 

Switches=040404 

VJhat is the address of the next instruction to be 

executed? 


Givens Instruction=000026 
Instruction(i)10662 

(B)=177775 

lihat is the address of the next instruction to be 
executed? 


Given; Instruction=000021 
InstructionS)10664 
(A)=177775 



li-Jhat is the address of the next instruction to be 

executed? 


Givens Instruction=000036 - 'lb} 

Instriictioii.@10666 
(10667)=030344 

WiBit is the address of the next instruction to be 
executed? 

/ < 0 ‘ 

/- 4 - 

Givens Iiistruction=000027 ' 

(A) =050450 ■' fl) . 

(B) =000441 

tSiat will be contained in the A & B accumulators 
after execution of the above instruction? 




20c Givens Instrx3Ction=000030 

(A) =050450 a - ^-5''u"';' ' 

(B) -000441 y ' " 

What will be contained in the A & B accumulators 
after execution of fe above instruction? 

21« Givens Instruction=000002 , „ j o 0 

(A) =050450 t? 

(B) -000441 

What will be contained in the A accumulator after 
execution of the above instruction? 

22, Givens Instruction=000020 . ■ J / ‘y 0 i ^ 

(A)=050450 

What will be contained in the A accumulator after 
execution of the above instruction? 


23, Givens Instruction=000034 

(A)=050450 

What v/ill be contained in the A accumulator after 
execution of the above instruction? 



24, Givens Instruction=000003 ,4 . Q hr ^ ' 

(A)=050450 

What v/ill be contained in the A accumulator after 

execution of the above instruction? 


.*! C? h " 

25, Givens Instruction=000004 ■"" 

(A) =050450 A.,'. , /I -1 ih- 

(B) =000441 Pj ^ 

What will the A & B accumulators contain after 

execution of the above instruction? 


26, Givens Instruction=000005 A : -. 6'5" ^■ ' 

(A) =050450 9 

(B) =000441 ' . J ■ ■ 

Wliat. will the A & B accumulators contain after 
execution of the above instruction? 


27. Givens instruction=000006 

(A) =050450 

(B) =000441 



Wliat will the A & B accumulator contain after 
execution of the above instruction? 



. , . ! I 

^ ; Q 0 j 

28. Given; Instriiction=000510 ' r'^ 

(A) =050450 

(B) =000441 

D'ihat will the A & B accumulators contain after 

execution of the above instruction? 


29. Given; rnstruction=000612 

(A) =050450 

(B) =000441 



no 0 ^ 


tJhat will the A 6: B accumulators contain after 

execution of the above instruction? 


30. Given; Instruction=000715 

(A) =050450 

(B) =000441 



What will the A & B accumulators contain after 
execution of the above instruction? 


31. Given; Instruction=000511 

(A) =050450 

(B) =000441 


32. 


¥Jhat v/ill the A 6c B accumulators contain after 
exeaation of the above instruction’’ 


Given; Instruction=001017 

(A) =050450 

(B) =000441 



What v/ill the A & B accumulators ■ contain after 
execution of the above instruction? 



33. Given; Instruction=000716 

(A) =050450 

(B) =000441 




V'That v/ill the A & B accumulators contain after 
execution of the next instruction? 


34 . 


Given; Instruction=000614 

(A) =050450 

(B) =000441 


4 - 

oni 1^1 


What v/ill the A & B accumulators contain after execution 

of the next instruction? 




